The influence of estrogen on nigrostriatal dopamine activity: behavioral and neurochemical evidence for both pre- and postsynaptic components.
The results of 3 experiments examining the influence of estrogen on the nigrostriatal dopamine (DA) system are reported. In two experiments the influence of hormonal manipulations on amphetamine (AMPH)-induced rotational behavior was investigated using rats with unilateral 6-hydroxydopamine lesions of the substantia nigra. It was found that: (1) female rats in estrus make more rotations than ovariectomized (OVX) rats; and (2) estrogen treatment (5 micrograms estradiol benzoate, daily for 4 days) in OVX rats enhances AMPH-induced rotational behavior 4 h and 4 days after estrogen treatment. During the intervening period, at 24 h after cessation of estrogen treatment, control and hormone-treated animals did not differ. In a third experiment, the effect of estrogen treatment on the release of endogenous DA from striatal tissue slices in superfusion was examined. Estrogen enhanced AMPH-stimulated striatal DA release 4 h after the last treatment relative to OVX controls. However, 24 h and 4 days after estrogen treatment DA release had returned to control levels. It is suggested that estrogen has an immediate potentiating effect on striatal DA release, and this may be responsible for the increased behavioral response to AMPH 4 h after estrogen treatment. The previously demonstrated increase in postsynaptic striatal DA receptors may be responsible for the second increase in AMPH-induced rotational behavior, that occurs 4 days after estrogen treatment.